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Column 3. line 59 : 

" 1 9,20-epoxy- 1 g-methyl- 1 -eicosyF 

Column 7, line 33 : 
CH 2 X 



Ri — c — (CH 2 )-OPP 

I (10)" 
OH 

Column 24, line 36 : 
"culture x-axis in Fig. 1)." 
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- 1 9,20-epoxy- 1 9-methy 1- 1 -eicosy 1- 

Page 9, line 33 : 
CH 2 X 

R x C (CH 2 )-OPP 

(10)-- 
OH v J 

Page 32, line 20 : 

-culture (x-axis in Fig. 1).—. 
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/sphate; 15,16-epoxy-15-methyl-l-hexadecyl diphosphate; 16,17- 
epo^lPBethyl-l-heptadecyl-diphosphate; 16,17-epoxy-16-ethyl-l-heptadecyl 
diphosphate; 17,18-epoxy-17-mefhyl-l-octadecyl diphosphate; 17,18-epoxy-17-ethyl-l- 
octadecyl diphosphate; 18,19-epoxy-18-methyl-l-nonadecyl diphosphate; 18,19-epoxy- 
5 18-ethyl-l-nonadecyl diphosphate; 19,20-epoxy-19-methyl-l-eicosyl diphosphate; 
1 9,20-epoxy- 1 9-ethyl- 1 -eicosyl diphosphate; 20,2 1 -epoxy-20-methyl- 1 -heneicosyl 
diphosphate; 20,2 l-epoxy-20-ethyl-l -heneicosyl diphosphate; 2 l,22-epoxy-21 -methyl- 1- 
docosyl diphosphate; 2 l,22-epoxy-21 -methyl- 1-docosyl diphosphate. 

The invention also in particular relates to the novel 
10 . phosphoepoxides of the following formula: 

CH 2 — O O O 

\ / II II 

(2) Rl— C — (CH 2 )„— O — P — O — P — OCaf 



o o- 

Cat + Cat + 



for the use thereof as therapeutically active substances. It should be noted that the 
publication by M. MUEHLBACHER et al, "Isopentenyl-diphosphate isomerase: 
inactivation of the enzyme with active-site-directed irreversible inhibitors and transition- 
state analogs", Biochemistry, vol. 27, no. 19, p. 7315-7328 (1988) has already described 
a compound according to the formula (2) in which Rl is CH3 and n = 2, as well as the in 
vitro action thereof as an enzyme inhibitor on isopentenyl pyrophosphate isomerase 
purified from the mould Claviceps purpurea. Said document discloses no therapeutic use 
25 of this compound. 

The invention accordingly also provides novel compounds 
comprising at least one phosphoepoxide group of the formula: 



CH 2 — O O O O 

\ / II II II 

(3) Rl— C — (CH 2 ) n — O — P — O — P — O — P — O 

I I I 

o o- o- 

Cat + Cat + Cat + 



1 i : 



9 



Advantageously and according to the invention, the starting 
compound is a salt of the formula: 

O O 

II II 

(9) ' CH 2 =C — (CH 2 )„ — O — P — O — P — OCaf 

I I I 

Rl OCat + OCat + 

The intermediate phosphohalohydrin compound of the following 
formula is then obtained: 

OH O O 

I II II 

(10) X — CH 2 — C — (CH 2 ) n — O — P — O — P — OCat + 

I I I 

Rl OCaf O" Cat + 

An example of a complete reaction scheme for obtaining the 

intermediate compound (10) from the alcohol (16) is given below: 

CH 2 

II 

(16) Rl — C — (CH 2 )„- OH 



CH 2 CH 2 

|| TsCl, 4-DMAP || 

Rl — C— (CH 2 )-OH ► Rl — C— (CH^OTs 

n dichlorom ethane 

(16) (8) 

CH 2 (Bu 4 N") 3HP2O7 CH 2 

R,_ti_<CH J >_OT. 21^2^1 ^R^H^CH^OPP 

n acetonitrile 

(8) (9) 

CH 2 CH 2 X 

|| X 2 , H 2 0 1 

Rl— C_(CH 2 >-OPP ► Ri — C — (CH 2 > 7r OPP 

/n aqueous medium 1 . * ^ tn 

neutral pH,d < 25 °C q^j 

(9) (10) 
where TsCl is tosyl chloride, 

4-DMAP is 4-dimethylaminopyridine, - - - - 

JUS l 1 M« 
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butyl) is obtained, which is treated as in Example 1 for the performance of biological 
testing and/or for the performance of in vivo testing and stored at - 20°C. 

EXAMPLE 5 : Measurement of antigenic activity by stimulation 
of the proliferation, of Ty982 lymphocytes in a culture: 
5 20 microliters of the aqueous solution of the compound according 

to the invention to be tested which has been adjusted to the final concentration specified 
in the test are added to an in vitro culture of 10 6 total T lymphocytes in 1 ml, separated 
from the blood of a healthy adult human donor and initially containing 1-5% of Ty9S2 
lymphocytes, in an adequate culture medium (RPMI 1640+10% of inactivated human 
10 serum and 50 U/ml of human interleukin-2 (hIL-2)). After culturing for 4 days, 50 U of 
hIL-2 are added per milliliter of culture medium. After 8 days, the cells are counted, 
collected, washed with phosphate buffer, and the Ty952 type cells are detected in the 
culture by labeling with conventional commercial reagents (fluorescein-labeled 
monoclonal antibodies) and the proportion thereof determined by flux cytometry 
15 analysis. The parameter measured is either the change in the proportion of or the increase 
in the number of Ty982 cells in cultures in the presence of the compound according to 
the invention in comparison with cultures not containing a compound according to the 
invention. The results of this testing are represented by plotting curves of these values (y- 
axis in Figure 1) as a function of concentration on a logarithmic scale of the compound 
20 according to the invention placed in the culture (x-axis in Figure 1). 

Figure 1 shows the results obtained with the compounds 
according to the invention obtained in Example 1 (Epox-PP), with the dotted line being a 
negative control (value obtained in the absence of the compound according to the 
invention). 

25 Table 1 below shows the ED50 values, the effective dose at 50% 

of the maximum polyclonal lymphocyte amplification effect obtained as stated above 
with IPP (by way of comparison) and with various compounds according to the 
invention. 
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■ _L_ - l 

R i 9 < CH 2)n OPP R 1 C (CH 2 )-OPP 

I should read 

0H OH 

(10)" (10)-. 

Column 24. 

Line 36, "culture x-axis in Fig. 1)." should read -culture (x-axis in Fig. 1).~. 



MAILING ADDRESS OF SENDER: 

Saliwanchik, Lloyd & Saliwanchik 
P.O. Box 142950 
Gainesville, FL 32614-2950 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. 7,101,711 Page 1 of 1 

APPLICATION NO.: 09/786,055 
DATED September 5, 2006 

INVENTORS Christian Belmant, Jean-Jacques Fournie, Marc Bonneville, Marie- 

Alix Peyrat 

It is certified that errors appear in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Title page, 

Item (57), Line 1 : "de la Santa" should read --de la Sante--. 
Column 3, 

Line 59, "19,20-epoxy-l g-methyl-l-eicosyl" should read 
- 1 9,20-epoxy- 1 9-methyl- 1 -eicosyl-. 

Column 7, 
Line 33, 

CH 2 X CH 2 X 



R, C (CH 2 )-OPP Rj c (CH 2 )-OPP 

should read 

OH OH 

(10)" (io)--- 

Column 24, 

Line 36, "culture x-axis in Fig. 1)." should read -culture (x-axis in Fig. 1).--. 



MAILING ADDRESS OF SENDER: 

Saliwanchik, Lloyd & Saliwanchik 
P.O. Box 142950 
Gainesville, FL 32614-2950 



